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TOXICITY MEASUREMENT OF JANUARY THROUGH MARCH 1999 WET WEATHER
RIVER SAMPLES

INTRODUCTION

This report presents results for the toxicity andysis of samples of wet wegther flow from the Los
Angeles and San Gabrid Rivers. The tests were conducted as partid fulfillment of the monitoring
requirements mandated by NPDES Permit No. CAS614001 from the Cdifornia Regiona Water
Quadlity Control Board (Los Angeles Region).

METHODS

Sampling was conducted by LACDPW personnd during wet weether flow conditions at the
Los Angdes and San Gabrid Rivers. Samples were taken during two storms for the Los Angeles River
and one storm for the San Gabrid. The wet weather sample was collected by autosampler from the
San Gabrie River on January 26, 1999. A single grab sample was taken from the Los Angeles River
during storms on March 15 and March 20, 1999. Sampling locations were LACDPW mass emisson
gations S-10 (Los Angeles River) and S-14 (San Gabrid River). Samples were stored under
refrigeration until tested on January 27, March 16 and March 22, repectively.

Toxicity was measured using the purple sea urchin fertilization test as described by Chapman et
al., 1995. Seaurchin gametes were obtained from specimens collected from areatively
uncontaminated areain northern SantaMonicaBay. In thetest, sea urchin sperm are exposed to
various concentrations of the test sample for 20 minutes at a temperature of gpproximately 15 °C. Sea
urchin eggs are then added to each sample and given 20 minutes for fertilization to occur. Preservative
is then added to the samples, which are later examined with a microscope to determine the percentage
of fertilized eggs.

Since the toxicity test uses a marine organism, the salinity of the river samples was adjusted to a
typica seawater value by addition of hypersaline brine. Addition of the brine diluted the samples,
restricting the highest concentration of sample tested to 50%. Additiona test concentrations (25, 12, 6,
3, and 1.5%) were prepared by adding laboratory seawater (filtered naturd seawater collected from
offshore Redondo Beach) to the samples. A brine control was included in the experiment to check for
toxicity introduced by the sdlinity adjustment procedure. The brine control consisted of delonized
water, laboratory seawater, and brine at the same concentration found in the 50% and 25% river
samples.

A reference toxicant test was conducted concurrently with the river testsin order to document
varigbility in test sengtivity. Thistest conssted of five concentrations of dissolved copper, ranging from
10 ny/L to 65 ny/L.



Water quality measurements (pH, dissolved oxygen, conductivity, and total ammonia) were
made on the test samples at the beginning of the toxicity test. For the river samples, water qudity was
measured on the 50%, 12% and 3% concentrations. All measurements were made using €l ectrodes.
Sample sdinity was calculated from the conductivity and temperature data. Un-ionized ammonia (NHs)
concentration was ca culated from the total ammonia, pH, sdinity, and temperature data.

For each experiment, we attempted to calculate an ECs, (concentration producing a 50%
reduction in fertilization) and NOEC (highest test concentration that does not produce a datigticaly
ggnificant reduction in fertilization). The ECs, was cdculated by probit andysis of the raw percent
fertilized data. If there was less than a 50% reduction in fertilization success, then an ECs; could not be
caculated. The NOEC was calculated by first arcaine transforming the percent fertilized deta, then
testing for homogenity of variance and normal distribution of the data. Data that passed these tests were
then subjected to aone way anadyss of variance (ANOVA). If asignificant difference between
treatments was detected (p£0.05), a Dunnett’s multiple range test was performed to test for differences
between the control value and each of the concentrations. Datathat did not pass the test for
homogenity of variance and/or norma distribution were subjected to a non-parametric Sted’ s Many-
OneRank tes. If there was not a sgnificant reduction in fertilization reletive to the control, then a
NOEC could not be cdculated.

RESULTS AND DISCUSSION

No toxicity was detected in the wet weether sample from San Gabrid River taken in January
(Figure 1). Since there was no reduction in fertilization caused by this sample, neither aNOEC nor an
ECso could be calculated (Table 1). The lack of toxicity from this sample is consistent with the results of
testing from another San Gabrid River sample taken earlier in the storm season (SCCWRP 1998).

Sea urchin fertilization was sgnificantly reduced by exposure to samples from the Los Angdles
River for both stormsin (Figures 2 and 3). The greatest toxicity was present in the March 15 storm
sample. The NOEC for this storm was 12.5%, which represents 8 chronic toxicity units
(TU=100/NOEC). The March 20 sample had a NOEC of 25% (4 TU.). The ECs, for thefirst sorm
was 24% sample. Since the sample from the second storm did not cause a 50% reduction in
fertilization, an ECs, could not be calculated (Table 1).

All of the experiments met the test acceptability criteria. For the San Gabriel River sampling,
the control seawater fertilization percentage averaged 91% and the 50% brine control averaged 98%,
well above the minimum acceptable vaue of 70%. The Los Angdes River samples aso had good
control results with the seawater control averaging 89% and 100% respectively and the 50% brine
control greater than 83% and 100%. Summaries of the fertilization counts for each experiment are
shown in Tables 2-4.



The results of water quality measurements are shown in Tables 5-7. The pH, dissolved oxygen,
and sdinity of the samples were within acceptable ranges for dl of the experiments. Tota ammoniain
the San Gabrid River (2.01 mg /L) wet westher sample was eevated relative to the control, but was
well below the level (>20 mg /L) that would be expected to cause toxicity in the sea urchin fertilization
test.

The copper reference toxicant tests conducted with each experiment also met performance
sandards. The ECs vaues for these tests ranged from 27-48 ng/L, which are Smilar to the higtorica
average for our laboratory (27.6 ng/L). Thedatafor dl three of the tests are within the range for an
acceptable test (4.2 to 51.0 ny/L) (Figure 4). Therdaively high ECs, for the March 22 experiment
may indicate a somewhat less senstive test than we would normaly achieve.
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Figure 1. Dose-response plot of sea urchin fertilization test results for San Gabriel River wet weeather
flow composite collected January 26, 1999. Symbols represent the mean of 5 replicates and the
standard deviation.
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Figure 2. Dose-response plot of sea urchin fertilization test results for Los Angeles River wet westher
flow grab collected March 15, 1999. Symbols represent the mean of 5 replicates and the standard
deviation. Agerisks indicate concentrations that were sgnificantly different from control (p£0.05).
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Figure 3. Dose-response plot of sea urchin fertilization test results for Los Angeles River wet westher
flow grab collected March 20, 1999. Symbols represent the mean of 5 replicates and the standard
deviation. Aderisk indicates concentration that was sgnificantly different from control (p£0.05).
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Figure 4. Control chart for purple sea urchin fertilization test of copper reference toxicant samples.
Control lines represent two standard deviations of mean ECs, (concentration producing a 50%

reduction in fertilization).



Table 1. Summary of sea urchin fertilization test results for San Gabriel River and Los Angdes River.
Ranfadl datais from Los Angdes Civic Center and istota for entire sorm.

Location Date Ranfdl EC50 (%) NOEC (%) Toxic units
(in) (TU)

San Gabrid 1/26/99 1.15 >50 350 £2

River

LosAngdes 3/15/99 0.45 24 125 8

River

LosAngdes 3/20/99 0.24 >50 25 4

River




Table 2. Sea urchin fertilization results for experiment No. S396. Sample collected on 1/26/99 and
tested on 1/27/99.

Percent Fertilized

Log No. Description Concentration (%) Mean Std Dev N
USSwo01271 Seawater Control 100 91 14.2 5
USSwWO01271 Seawater Control 68
USSWO01271 Seawater Control 85
USSwo01271 Seawater Control 100
USSwW01271 Seawater Control 100
USBK01271 Brine Control 50 100 98 2.7 5
USBK01271 Brine Control 50 99
USBK01271 Brine Control 50 96
USBK01271 Brine Control 50 100
USBK01271 Brine Control 50 94
USBK01271 Brine Control 25 71 87 10.5 5
USBK01271 Brine Control 25 88
USBK01271 Brine Control 25 91
USBK01271 Brine Control 25 100
USBK01271 Brine Control 25 87
USSG01261 San Gabriel Flow 50 98 98 0.8 5
USSG01261 San Gabriel Flow 50 97
USSG01261 San Gabriel Flow 50 99
USSG01261 San Gabriel Flow 50 98
USSG01261 San Gabriel Flow 50 99
USSG01261 San Gabriel Flow 25 100 100 0.0 5
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 12 100 99 0.5 5
USSG01261 San Gabriel Flow 12 100
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 6 100 100 0.0 5
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 3 100 100 0.4 5
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 3 99
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 15 99 96 5.8 5
USSG01261 San Gabriel Flow 15 86
USSG01261 San Gabriel Flow 15 100
USSG01261 San Gabriel Flow 15 96
USSG01261 San Gabriel Flow 1.5 99




Table 3. Seaurchin fertilization results for experiment No. S403. Sample collected on 3/15/99 and

tested on 3/16/99.
Percent Fertilized

Log No. Description Concentration (%) Mean  Std Dev
USSwW03161 Seawater Control 99 89 15.6
USSWO03161 Seawater Control 98

USSwo03161 Seawater Control 91

USSwWo03161 Seawater Control 62

USSWO03161 Seawater Control 97

USBK03161 Brine Control 25 100 98 1.7
USBK03161 Brine Control 25 100

USBK03161 Brine Control 25 98

USBK03161 Brine Control 25 96

USBK03161 Brine Control 25 98

USBK03161 Brine Control 50 99 83 31.0
USBK03161 Brine Control 50 98

USBK03161 Brine Control 50 96

USBK03161 Brine Control 50 28

USBK03161 Brine Control 50 96

USLA03151 LA River Flow 15 99 87 16.8
USLAO03151 LA River Flow 1.5 98

USLA03151 LA River Flow 15 64

USLA03151 LA River Flow 15 74

USLA03151 LA River Flow 1.5 100

USLAO03151 LA River Flow 3 99 98 1.3
USLA03151 LA River Flow 3 96

USLA03151 LA River Flow 3 99

USLA03151 LA River Flow 3 99

USLAO03151 LA River Flow 3 99

USLAO03151 LA River Flow 6 99 98 1.9
USLA03151 LA River Flow 6 97

USLA03151 LA River Flow 6 95

USLA03151 LA River Flow 6 98

USLAO03151 LA River Flow 6 100

USLA03151 LA River Flow 12.5 95 92 5.1
USLA03151 LA River Flow 125 94

USLA03151 LA River Flow 125 85

USLAO03151 LA River Flow 12.5 88

USLA03151 LA River Flow 12.5 97

USLA03151 LA River Flow 25 36 40 6.6
USLA03151 LA River Flow 25 30

USLA03151 LA River Flow 25 43

USLAO03151 LA River Flow 25 44

USLA03151 LA River Flow 25 46

USLA03151 LA River Flow 50 2 2 1.0
USLA03151 LA River Flow 50 3

USLAO03151 LA River Flow 50 3

USLA03151 LA River Flow 50 1

USLA03151 LA River Flow 50 1
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Table4. Seaurchin fertilization results for experiment No. S409. Sample collected on 3/20/99 and

tested on 3/22/99.
Percent Fertilized

Log No. Description Concentration (%) Mean Std Dev N
USSW03221 Seawater Control 100 100 00 5
USSwo03221 Seawater Control 100

USSwo03221 Seawater Control 100

USSw03221 Seawater Control 100

USSwo03221 Seawater Control 100

USBK03221 Brine Control 25 99 99 08 5
USBK03221 Brine Control 25 98

USBK03221 Brine Control 25 100

USBK03221 Brine Control 25 100

USBK03221 Brine Control 25 99

USBK03221 Brine Control 50 100 100 00 5
USBK03221 Brine Control 50 100

USBK03221 Brine Control 50 100

USBK03221 Brine Control 50 100

USBK03221 Brine Control 50 100

USLA03221 LA River Flow 15 100 100 04 5
USLA03221 LA River Flow 15 100

USLA03221 LA River Flow 15 100

USLA03221 LA River Flow 1.5 99

USLA03221 LA River Flow 15 100

USLA03221 LA River Flow 3 100 100 05 5
USLA03221 LA River Flow 3 100

USLA03221 LA River Flow 3 99

USLA03221 LA River Flow 3 99

USLA03221 LA River Flow 3 100

USLA03221 LA River Flow 6 99 100 04 5
USLA03221 LA River Flow 6 100

USLA03221 LA River Flow 6 100

USLA03221 LA River Flow 6 100

USLA03221 LA River Flow 6 100

USLA03221 LA River Flow 125 100 99 09 5
USLA03221 LA River Flow 12.5 98

USLA03221 LA River Flow 12.5 100

USLA03221 LA River Flow 125 100

USLA03221 LA River Flow 125 99

USLA03221 LA River Flow 25 100 99 08 5
USLA03221 LA River Flow 25 98

USLA03221 LA River Flow 25 99

USLA03221 LA River Flow 25 99

USLA03221 LA River Flow 25 98

USLA03221 LA River Flow 50 67 74 73 5
USLA03221 LA River Flow 50 75

USLA03221 LA River Flow 50 80

USLA03221 LA River Flow 50 67

USLA03221 LA River Flow 50 83

11



Table5. Water quality summary for January 27, 1999 San Gabriel River fertilization test.

Time DO Total Ammonia Un-ionized Ammonia Temperature Conductivity Cond. Sample  Salinity
Log Number Sample Name Conc. (%) Point (mg/l) (mg/l) (mg/l) (°C) pH (mS/cm) Temp. (g/Kg)
Desired Range >4.0 <20 14.0--16.0 32.0--34.0

USSWO01271  Seawater Control Initial 7.3 0.02 <0.001 14.2 7.78 50.6 21.0 32.8
USBKO01271  Brine Control 50 Initial 7.4 0.09 0.001 14.2 7.75 50.6 20.2 32.7
USSG01261  San Gabriel River 50 Initial 7.0 2.01 0.028 14.2 7.83 51.4 19.7 33.3
USSG01261  San Gabriel River 125 Initial 7.2 0.48 0.008 14.2 7.89 51.5 20.5 33.4
USSG01261  San Gabriel River 3 Initial 6.9 0.11 0.002 14.2 7.91 51.6 20.4 335

Table 6. Water quality summary for March 16, 1999 LA River fertilizationtest.

Time DO Total Ammonia  Un-ionized Ammonia Temperature Conductivity Cond. Sample Salinity
Log Number Sample Name Conc. Point (mgfl) (mg/l) (mal) (°C) pH (mS/cm) Temp. (gKg)
(%)

Desired Range >4.0 <20 14.0--16.0 32.0--
34.0
USSW03161 Seawater Control Initial 7.2 0.02 <0.001 14.5 7.93 51.8 21.5 33.7
USBK03161 Brine Control 50 Initial 7.1 0.02 <0.001 14.5 7.99 49.9 21.7 32.4
USLA03151 Los Angeles River 50 Initial 7.4 0.03 0.001 14.5 7.96 51.5 21.6 33.5
USLA03151 Los Angeles River 12.5 Initial 7.3 0.10 0.002 14.5 8.00 51.1 21.5 33.2
USLA03151 Los Angeles River 3 Initial 7.5 0.45 0.014 14.5 8.16 49.9 21.5 32.4

Table 7. Water quality summary for March 22, 1999 LA River fertilizationtest.

Time DO Total Ammonia  Un-ionized Ammonia Temperature Conductivity Cond. Sample Salinity
Log Number Sample Name Conc. Point (mg/l) (mg/l) (mg/l) (°O) pH (mS/cm) Temp. (g/Kog)
(%)

Desired Range >4.0 <20 14.0--16.0 32.0--
34.0
USSW03221 Seawater Control Initial 7.4 0.02 <0.001 14.3 7.96 51.7 23.0 33.8
USBK 03221 Brine Control 50 Initial 6.9 0.02 <0.001 14.3 8.00 50.0 23.3 32.6
USLA03221 Los Angeles River 50 Initial 6.8 0.04 0.001 14.3 7.94 51.3 23.3 335
USLA03221 Los Angeles River 12,5 Initial 6.8 0.11 0.002 14.3 7.98 50.8 23.4 33.2

USLA03221 Los Angeles River 3 Initial 6.7 0.41 0.010 14.3 8.15 49.7 23.3 324




Table 8. Seaurchin fertilization results for reference toxicant experiment No. S397 conducted on 1/27/99.

Percent Fertilized

Log Number Description Mean StdDev N
UsSsSwo01272 Seawater Control 100 87 16.0 5
USsSwo01272 Seawater Control 100
USSwo01272 Seawater Control 90
USSw01272 Seawater Control 85
UsSsSwo01272 Seawater Control 61
USRF01271 9.5 ug/l Cu 42 62 22.1 5
USRF01271 9.5 ug/l Cu 62
USRF01271 9.5 ug/l Cu 98
USRF01271 9.5 ug/l Cu 46
USRF01271 9.5 ug/l Cu 63
USRF01272 13.9 ug/l Cu 100 100 0.0 5
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01273 20.4 ug/l Cu 5 63 38.0 5
USRF01273 20.4 ugl/l Cu 76
USRF01273 20.4 ug/l Cu 88
USRF01273 20.4 ug/l Cu 45
USRF01273 20.4 ug/l Cu 99
USRF01274 30.0 ug/l Cu 84 36 435 5
USRF01274 30.0 ug/l Cu 5
USRF01274 30.0 ug/l Cu 6
USRF01274 30.0 ug/l Cu 3
USRF01274 30.0 ug/l Cu 84
USRF01275 44.0 ug/l Cu 38 12 15.4 5
USRF01275 44.0 ug/l Cu 15
USRF01275 44.0 ug/l Cu 1
USRF01275 44.0 ug/l Cu 5
USRF01275 44.0 ug/l Cu 2
USRF01276 65.0 ug/l Cu 0 8 9.3 5
USRF01276 65.0 ug/l Cu 2
USRF01276 65.0 ug/l Cu 4
USRF01276 65.0 ug/l Cu 22
USRF01276 65.0 ug/l Cu 14
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Table 9. Seaurchin fertilization results for reference toxicant experiment No. S404, conducted on 3/16/99.

Percent Fertilized

Log Number Description Mean Std Dev N
USSW03163 Seawater Control 98 98 1.2 5
USSWO03163 Seawater Control 98
USSW03163 Seawater Control 99
USSWO03163 Seawater Control 96
USSW03163 Seawater Control 99
USRF03161 9.5 ug/l Cu 99 96 2.9 5
USRF03161 9.5 ug/l Cu 92
USRF03161 9.5 ug/l Cu 95
USRF03161 9.5 ug/l Cu 99
USRF03161 9.5 ug/l Cu 96
USRF03162 13.9 ug/l Cu 98 94 3.0 5
USRF03162 13.9 ug/l Cu 92
USRF03162 13.9 ug/l Cu 95
USRF03162 13.9 ug/l Cu 93
USRF03162 13.9 ug/l Cu 90
USRF03163 20.4 ug/l Cu 75 83 6.8 5
USRF03163 20.4 ugl/l Cu 78
USRF03163 20.4 ug/l Cu 85
USRF03163 20.4 ug/l Cu 86
USRF03163 20.4 ug/l Cu 92
USRF03164 30.0 ug/l Cu 76 72 8.5 5
USRF03164 30.0 ug/l Cu 82
USRF03164 30.0 ug/l Cu 60
USRF03164 30.0 ug/l Cu 67
USRF03164 30.0 ug/l Cu 74
USRF03165 44.0 ug/l Cu 3 12 17.5 5
USRF03165 44.0 ug/l Cu 7
USRF03165 44.0 ug/l Cu 4
USRF03165 44.0 ug/l Cu 43
USRF03165 44.0 ug/l Cu 2
USRF03166 65.0 ug/l Cu 1 1 0.7 5
USRF03166 65.0 ug/l Cu 1
USRF03166 65.0 ug/l Cu 1
USRF03166 65.0 ug/l Cu 2
USRF03166 65.0 ug/l Cu 0
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Table 10. Sea urchin fertilization results for reference toxicant experiment No. S409, conducted on 3/22/99.

Percent Fertilized

Log Number Description Mean Std Dev N
USSW03223 Seawater Control 100 100 0.0 5
USSw03223 Seawater Control 100
USSw03223 Seawater Control 100
USSw03223 Seawater Control 100
USSwW03223 Seawater Control 100
USRF03221 9.5 ug/l Cu 100 99 1.2 5
USRF03221 9.5 ug/l Cu 100
USRF03221 9.5 ug/l Cu 99
USRF03221 9.5 ug/l Cu 99
USRF03221 9.5 ug/l Cu 97
USRF03222 13.9 ug/l Cu 99 99 17 5
USRF03222 13.9 ug/l Cu 98
USRF03222 13.9 ug/l Cu 100
USRF03222 13.9 ug/l Cu 96
USRF03222 13.9 ug/l Cu 100
USRF03223 20.4 ug/l Cu 98 98 1.9 5
USRF03223 20.4 ugl/l Cu 99
USRF03223 20.4 ug/l Cu 95
USRF03223 20.4 ug/l Cu 100
USRF03223 20.4 ug/l Cu 97
USRF03224 30.0 ug/l Cu 95 88 14.4 5
USRF03224 30.0 ug/l Cu 100
USRF03224 30.0 ug/l Cu 85
USRF03224 30.0 ug/l Cu 64
USRF03224 30.0 ug/l Cu 95
USRF03225 44.0 ug/l Cu 83 71 21.5 5
USRF03225 44.0 ug/l Cu 86
USRF03225 44.0 ug/l Cu 53
USRF03225 44.0 ug/l Cu 42
USRF03225 44.0 ug/l Cu 89
USRF03226 65.0 ug/l Cu 0 6 6.2 5
USRF03226 65.0 ug/l Cu 2
USRF03226 65.0 ug/l Cu 6
USRF03226 65.0 ug/l Cu 16
USRF03226 65.0 ug/l Cu 8
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TOXICITY MEASUREMENT OF OCTOBER DRY WEATHER AND NOVEMBER 1998 WET
WEATHER RIVER SAMPLES

INTRODUCTION

This report presents results for the toxicity analyss of samples of dry and wet weather flow from
the Los Angdles and San Gabrid Rivers. The tests were conducted as partid fulfillment of the
monitoring requirements mandated by NPDES Permit No. CAS614001 from the Cdlifornia Regiond
Water Quality Control Board (Los Angeles Region).

METHODS

Sampling was conducted during dry wegther flow conditions at the Los Angeles and San
Gabrid Rivers and during the first storm of the season on the San Gabriel River. The San Gabrid River
dry wegather sample was a 24 h, time weighted composite collected by autosampler on October 22,
1998. The Los Angdles River sample was a composite of 9 grabs collected manualy by bucket over
an 8 h period between 0800 and 1600 on October 22, 1998. The wet westher sample was collected
by autosampler from the San Gabrid River on November 8, 1998. Sampling locations were
LACDPW mass emission stations S-10 (Los Angeles River) and S-14 (San Gabriel River). Samples
were stored under refrigeration until tested on October 23 and November 11, respectively.

Toxicity was measured using the purple sea urchin fertilization test as described by Chapman et
al., 1995. Seaurchin gametes were obtained from specimens collected from arelatively
uncontaminated areaiin northern SantaMonicaBay. In the test, sea urchin sperm are exposed to
various concentrations of the test sample for 20 minutes at atemperature of 15 °C. Seaurchin eggs are
then added to each sample and given 20 minutes for fertilization to occur. Preservetiveisthen added to
the samples, which are later examined with a microscope to determine the percentage of fertilized eggs.

Since the toxicity test uses a marine organism, the sdinity of the river samples was adjusted to a
typica seawater value by addition of hypersdine brine. Addition of the brine diluted the samples,
restricting the highest concentration of sample tested to 50%. Additiona test concentrations (25, 12, 6,
3, and 1.5%) were prepared by adding laboratory seawater (filtered naturd seawater collected from
offshore Redondo Beach) to the samples. A brine control was included in the experiment to check for
toxicity introduced by the salinity adjustment procedure. The brine control consisted of deionized
water, laboratory seawater, and brine at the same concentration found in the 50% and 25% river
samples.

A reference toxicant test was conducted at the same time in order to document variability in test
sengtivity. Thistest conssted of five concentrations of dissolved copper, ranging from 10 ng/L to 65

nylL.



Water quality measurements (pH, dissolved oxygen, conductivity, and total ammonia) were
made on the test samples a the beginning of the toxicity test. For the river samples, water quaity was
measured on the 50%, 12% and 3% concentrations. All measurements were made using €l ectrodes.
Sample sdinity was calculated from the conductivity and temperature data. Un-ionized ammonia (NHs)
concentration was ca culated from the total ammonia, pH, sdinity, and temperature data.

For each experiment, we attempted to calculate an ECs, (concentration producing a 50%
reduction in fertilization ) and NOEC (highest test concentration that does not produce a gatisticaly
ggnificant reduction in fertilization). The ECs, was caculated by probit andysis of the raw percent
fertilized data. If there was less than a 50% reduction in fertilization success, then an ECs; could not be
calculated. The NOEC was caculated by first arcane transforming the percent fertilized data, then
subjecting it aoneway andysis of variance (ANOVA). If asgnificant difference between treatments
was detected (p<>0.05), a Dunnett's multiple range test was performed to test for differences between
the control value and each of the concentrations. If there was not a sgnificant reduction in fertilization
relative to the control, then aNOEC could not be calculated.

RESULTSAND DISCUSSION

Sea urchin fertilization was significantly reduced by exposure to the dry weether sample from the
Los Angeles River (the 50% concentration had 64% of the eggs successtully fertilized), but no toxicity
was detected for the San Gabrid River (the 50% concentration had 99% fertilization) (Figure 1). The
NOEC for the Los Angeles River was 25% sample, which represents 4 chronic toxicity units
(TU=100/NOEC). A NOEC could not be calculated for the San Gabriel River since there was no
ggnificant reduction in fertilization. Since samples from neither river caused a 50% reduction in
fertilization, an ECs, could not be calculated (Table 1).

No toxicity was detected in the wet weather sample from San Gabriel River in November
(Figure 2). Since there was no reduction in fertilization caused by this sample, neither a NOEC nor an
ECso could be calculated.

Summaries of the fertilization counts for each experiment are shown in Tables 3 and 4. For the
first sampling, the control seawater fertilization percentage averaged 94% and the 50% brine control
averaged 97%, well above the minimum acceptable vaue of 70%. The second sampling aso had good
control results with the seawater control averaging 89% and the 50% brine control greater than 99%.

The results of water quaity measurements are shown in Tables5 and 6. The pH, dissolved
oxygen, and sdinity of the samples were within acceptable ranges for both sets of experiments. Tota
ammoniain the San Gabrid River (3.51 mg /L) wet westher sample was elevated rdlative to the contral,
but was well below of the level (>20 mg /L) that would be expected to cause toxicity in the sea urchin
fertilization test.



The reference toxicant tests associated with each exposure produced afairly typica dose
response. An ECs, of 52 ng/L. was calculated for the first test and 19 g /L for the second. The mean
ECs, for our previous reference toxicant testsis 27.8 ng/L. The datafor both testsis within the range
for an acceptable test (3.2 t0 52.4 ny/L). The results for the first exposure may indicate on average a
dightly less sengdtive test and the second exposure a dightly more sensitive tet, but are both within the
range seen by our laboratory and others using the same methods (Chapman et al., 1995).
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Figure 1. Dose-response plots of sea urchin fertilization test results for dry weether flow composites
collected October 23, 1998. Symbols represent the mean of 5 and the standard deviation. Asterisks
indicate samples with a gatidticaly sgnificant reduction in fertilization.
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Figure 2. Dose-response plots of sea urchin fertilization test results for San Gabriel River wet westher
flow composite collected November 8, 1998. Symbols represent the mean of 5 replicates and the

sandard deviation.



Table1l. Summary of sea urchin fertilization test resultsfor river samples collected on
November 26, 1997.

Location EC50 (%) NOEC (%) Toxic units (TU,)
Los Angdes River >50 25 4
San Gabrid River >50 150 &2

Table2. Summary of sea urchin fertilization test resultsfor river sample collected on
November 8, 1998.

Location EC50 (%) NOEC (%) Toxic units (TU,)

San Gabrid River >50 450 &2




Table 3. SeaUrchin Fertilization Results for Experiment No. S390 sampled on 10/22/98.

Percent Fertilized

Loa No Description Concentration Mean Std Dey
USSW10231 Seawater Control 98 94 27
USSW10231 Seawater Control 92
USSW10231 Seawater Control 94
USSW10231 Seawater Control 94
USSW10231 Seawater Control 91
USBK10232 Brine Control 50 93 97 2.7
USBK10232 Brine Control 50 100
USBK10232 Brine Control 50 98
USBK10232 Brine Control 50 99
USBK10232 Brine Control 50 97
USBK10232 Brine Control 25 96 95 22
USBK10232 Brine Control 25 93
USBK10232 Brine Control 25 93
USBK10232 Brine Control 25 98
USBK10232 Brine Control 25 96
USLA10231 LA River Flow 50 48 64 115
USLA10231 LA River Flow 50 61
USLA10231 LA River Flow 50 74
USLA10231 LA River Flow 50 59
USLA10231 LA River Flow 50 76
USLA10231 LA River Flow 25 96 99 15
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 25 100
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 12 99 98 0.9
USLA10231 LA River Flow 12 97
USLA10231 LA River Flow 12 99
USLA10231 LA River Flow 12 99
USLA10231 LA River Flow 12 98
USLA10231 LA River Flow 6 99 98 23
USLA10231 LA River Flow 6 97
USLA10231 LA River Flow 6 94
USLA10231 LA River Flow 6 98
USLA10231 LA River Flow 6 100
USLA10231 LA River Flow 3 97 97 25
USLA10231 LA River Flow 3 9%
USLA10231 LA River Flow 3 93
USLA10231 LA River Flow 3 99
USLA10231 LA River Flow 3 99
USLA10231 LA River Flow 15 98 97 19
USLA10231 LA River Flow 15 100
USLA10231 LA River Flow 15 97
USLA10231 LA River Flow 15 9%
USLA10231 LA River Flow 15 95
USSG10231 San Gabriel Flow 50 99 99 10
USSG10231 San Gabriel Flow 50 98
USSG10231 San Gabriel Flow 50 100
USSG10231 San Gabriel Flow 50 100
USSG10231 San Gabriel Flow 50 98
USSG10231 San Gabriel Flow 25 96 98 15
USSG10231 San Gabriel Flow 25 98
USSG10231 San Gabriel Flow 25 9
USSG10231 San Gabriel Flow 25 98
USSG10231 San Gabriel Flow 25 100
USSG10231 San Gabriel Flow 12 97 95 11
USSG10231 San Gabriel Flow 12 94
USSG10231 San Gabriel Flow 12 95
USSG10231 San Gabriel Flow 12 9
USSG10231 San Gabriel Flow 12 95
USSG10231 San Gabriel Flow 6 93 9% 18
USSG10231 San Gabriel Flow 6 95
USSG10231 San Gabriel Flow 6 94
USSG10231 San Gabriel Flow 6 98
USSG10231 San Gabriel Flow 6 96
USSG10231 San Gabriel Flow 3 92 93 21
USSG10231 San Gabriel Flow 3 93
USSG10231 San Gabriel Flow 3 91
USSG10231 San Gabriel Flow 3 96
USSG10231 San Gabriel Flow 3 95
USSG10231 San Gabriel Flow 15 9% 95 22
USSG10231 San Gabriel Flow 15 95
USSG10231 San Gabriel Flow 15 94
USSG10231 San Gabriel Flow 15 98



USSG10231

San Gabriel Flow

15

92




Table 4. SeaUrchin Fertilization Results for Experiment No. S393 sampled on 11/8/98.

Percent Fertilized

Loa Number Description Concentration Mean Std Dev
USSW11111 Seawater Control 94 89 127
USSW11111 Seawater Control 99

USSW11111 Seawater Control 95

USSW11111 Seawater Control 920

USSW11111 Seawater Control 67

USBK11111 Brine Control 50 100 100 0.5
USBK11111 Brine Control 50 100

USBK11111 Brine Control 50 100

USBK11111 Brine Control 50 99

USBK11111 Brine Control 50 99

USBK11111 Brine Control 25 99 97 37
USBK11111 Brine Control 25 96

USBK11111 Brine Control 25 91

USBK11111 Brine Control 25 99

USBK11111 Brine Control 25 100

USSG11081 San Gabriel Flow 50 93 94 40
USSG11081 San Gabriel Flow 50 94

USSG11081 San Gabriel Flow 50 92

USSG11081 San Gabriel Flow 50 89

USSG11081 San Gabriel Flow 50 100

USSG11081 San Gabriel Flow 25 100 100 04
USSG11081 San Gabriel Flow 25 100

USSG11081 San Gabriel Flow 25 99

USSG11081 San Gabriel Flow 25 100

USSG11081 San Gabriel Flow 25 100

USSG11081 San Gabriel Flow 12 100 100 0.5
USSG11081 San Gabriel Flow 12 100

USSG11081 San Gabriel Flow 12 100

USSG11081 San Gabriel Flow 12 99

USSG11081 San Gabriel Flow 12 99

USSG11081 San Gabriel Flow 6 100 99 0.8
USSG11081 San Gabriel Flow 6 100

USSG11081 San Gabriel Flow 6 9

USSG11081 San Gabriel Flow 6 99

USSG11081 San Gabriel Flow 6 98

USSG11081 San Gabriel Flow 3 100 99 12
USSG11081 San Gabriel Flow 3 99

USSG11081 San Gabriel Flow 3 97

USSG11081 San Gabriel Flow 3 99

USSG11081 San Gabriel Flow 3 100

USSG11081 San Gabriel Flow 15 100 98 30
USSG11081 San Gabriel Flow 15 93

USSG11081 San Gabriel Flow 15 100

USSG11081 San Gabriel Flow 15 100
AooCuogl  S3nCabral Flow, 15 2




Table 5. Water quality summary for October dry weather sample fertilization test.

Time DO Total Ammonia Un-ionized Ammonia Temperature Conductivity Cond. Sample  Salinity
Log Number Sample Name Conc. (%) Point (mg/l) (mg/l) (mg/l) (°C) pH (mS/cm) Temp. (g/Kg)
Desired Range >4.0 <20 14.0--16.0 32.0--34.0

USSW10231  Seawater Control Initial 7.0 0.01 <0.001 15.0 7.96 50.5 21.3 32.8
USBK10232  Brine Control 50 Initial 6.9 0.01 <0.001 15.0 8.18 49.5 21.7 32.1
USLA10231 LA River 50 Initial 7.3 0.36 0.021 15.0 8.45 50.3 21.9 32.7
USLA10231 LA River 125 Initial 7.2 0.08 0.002 15.0 8.13 50.4 21.9 32.8
USLA10231 LA River 3 Initial 7.2 0.02 <0.001 15.0 7.99 50.3 21.6 32.7
USSG10231  San Gabriel River 50 Initial 6.9 0.02 0.001 15.0 8.13 50.8 21.9 33.1
USSG10231  San Gabriel River 125 Initial 6.9 0.03 0.001 15.0 8.01 50.4 22.1 32.8
USSG10231  San Gabriel River 3 Initial 6.8 0.03 0.001 15.0 7.98 50.2 22.2 32.6

Table 6. Water quality summary for November sample fertilization test.

Time DO Total Ammonia  Un-ionized Ammonia Temperature Conductivity Cond. Sample Salinity
Log Number Sample Name Conc. Point (mg/l) (mg/l) (mg/l) (°O) pH (mS/cm) Temp. (g/Kog)
(%)

Desired Range >4.0 <20 14.0--16.0 32.0--
34.0
USSW11111 Seawater Control Initial 7.2 0.02 <0.001 15.4 8.01 51.5 20.4 334
USBK11111 Brine Control 50 Initial 6.9 0.02 0.001 15.4 8.19 51.4 20.2 33.3
USSG11081 San Gabriel River 50 Initial 6.6 351 0.089 154 8.05 50.8 21.0 33.0
USSG11081 San Gabriel River 12,5 Initial 7.0 0.81 0.020 15.4 8.04 51.3 20.5 33.3

USSG12061 San Gabriel River 3 Initial 7.1 0.18 0.004 15.4 8.03 51.4 20.8 33.4




Table 7. Seaurchin fertilization results for reference toxicant experiment No. S392 conducted on 10/22/98.

Percent Fertilized

Log Number Description Mean Std Dev N Counted
USSW10233 Seawater Control 99 98 13 5
USSW10233 Seawater Control 96
USSW10233 Seawater Control 98
USSW10233 Seawater Control 99
USSW10233 Seawater Control 99
USRF10231 9.5 ug/l Cu 96 96 27 5
USRF10231 9.5 ug/l Cu 98
USRF10231 9.5 ug/l Cu 92
USRF10231 9.5 ug/l Cu 99
USRF10231 9.5 ug/l Cu 96
USRF10232 13.9 ug/l Cu 94 95 22 5
USRF10232 13.9 ug/l Cu 95
USRF10232 13.9 ug/l Cu 94
USRF10232 13.9 ug/l Cu 92
USRF10232 13.9 ug/l Cu 98
USRF10233 20.4 ug/l CL 93 95 16 5
USRF10233 20.4 ug/l Cu 94
USRF10233 20.4 ug/l Cu 96
USRF10233 20.4 ug/l Cu 95
USRF10233 20.4 ug/l Cu 97
USRF10234 30.0 ug/l Cu 92 92 0.8 5
USRF10234 30.0 ug/l Cu 93
USRF10234 30.0 ug/l Cu 92
USRF10234 30.0 ug/l Cu 91
USRF10234 30.0 ug/l Cu 91
USRF10235 44.0 ug/l Cu 82 66 232 5
USRF10235 44.0 ug/l Cu 26
USRF10235 44.0 ug/l Cu 69
USRF10235 44.0 ug/l Cu 81
USRF10235 44.0 ug/l Cu 74
USRF10236 65.0 ug/l CL 31 22 6.8 5
USRF10236 65.0 ug/l Cu 13
USRF10236 65.0 ug/l Cu 18
USRF10236 65.0 ug/l Cu 22
USRF10236 65.0 ug/l Cu 25

10



Table 8. Sea urchin fertilization results for reference toxicant experiment No. S394, conducted on 11/8/98.

Percent Fertilized

Loa Number Description Mean Std Dev N Counted
USSW11112 Seawater Control 99 97 35 5
USSW11112 Seawater Control 9
USSW11112 Seawater Control 93
USSW11112 Seawater Control 93
USSW11112 Seawater Control 100
USRF11111 9.5 ua/l Cu 93 83 178 5
USRF11111 9.5 ug/l Cu 75
USRF11111 9.5ug/l Cu 56
USRF11111 9.5ug/l Cu 99
USRF11111 9.5 ug/l Cu 94
USRF11112 13.9 ug/l Cu 96 63 252 5
USRF11112 13.9 ug/l Cu 62
USRF11112 13.9 ug/l Cu 65
USRF11112 13.9 ug/l Cu 65
USRF11112 13.9 ug/l Cu 25
USRF11113 20.4 ug/l Cu 7 42 250 5
USRF11113 20.4 ug/l Cu 40
USRF11113 20.4 ug/l Cu 55
USRF11113 20.4 ug/l Cu 20
USRF11113 20.4 ug/l Cu 17
USRF11114 30.0 ug/l Cu 17 9 6.3 5
USRF11114 30.0 ug/l Cu 13
USRF11114 30.0 ug/l Cu 2
USRF11114 30.0 ug/l Cu 4
USRF11114 30.0 ug/l Cu 7
USRF11115 44.0 ug/l Cu 5 6 100 5
USRF11115 44.0 ug/l Cu 0
USRF11115 44.0 ug/l Cu 1
USRF11115 44.0 ug/l Cu 24
USRF11115 44.0 ug/l Cu 2
USRF11116 65.0 ug/l Cu 0 0 0.0 5
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0

11
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TOXICITY MEASUREMENT OF NOVEMBER AND DECEMBER 1997 WET WEATHER
RIVER SAMPLES

INTRODUCTION

This report presents results for the toxicity andysis of samples of wet wegther flow from the Los
Angeles and San Gabriel Rivers. The tests were conducted as partid fulfillment of the monitoring
requirements mandated by NPDES Permit No. CAS614001 from the California Regiona Water
Quadlity Control Board (Los Angeles Region).

METHODS

Sampling was conducted during wet wesather flow conditions at the Los Angeles and San
Gabrid Rivers. The test samples were composites collected by autosampler on November 26 and
December 6, 1997. Sampling locations were LACDPW mass emission stations S-10 (Los Angeles
River) and S-14 (San Gabriel River). Samples were stored under refrigeration until tested on
November 29 and December 9, respectively.

Toxicity was measured using the purple sea urchin fertilization test as described by Chapman et
al., 1995. Seaurchin gametes were obtained from specimens collected from areatively
uncontaminated areain northern SantaMonicaBay. In the test, sea urchin sperm are exposed to
various concentrations of the test sample for 20 minutes at atemperature of 15 °C. Seaurchin eggs are
then added to each sample and given 20 minutes for fertilization to occur. Preservetive isthen added to
the samples, which are later examined with a microscope to determine the percentage of fertilized eggs.

Since the toxicity test uses amarine organism, the salinity of the river samples was adjusted to a
typicd seaweter vaue by addition of hypersaline brine. Addition of the brine diluted the samples,
restricting the highest concentration of sample tested to 50%. Additional test concentrations (25, 12, 6,
3, and 1.5%) were prepared by adding laboratory seawater (filtered natura seawater collected from
offshore Redondo Beach) to the samples. A brine control was included in the experiment to check for
toxicity introduced by the sdlinity adjustment procedure. The brine control conssted of delonized
water, |aboratory seawater, and brine at the same concentration found in the 50% and 25% river
samples.

A reference toxicant test was conducted at the same time in order to document varigbility in test
sengtivity. Thistest conssted of five concentrations of dissolved copper, ranging from 10 ng/L to 65

mylL.

Water quality measurements (pH, dissolved oxygen, conductivity, and total ammonia) were
made on the test samples at the beginning of the toxicity test. Due to a mafunctioning ammonia
electrode, total ammonia measurements were not made on the November 26 samples. For the river



samples, water quality was measured on the 50%, 12% and 3% concentrations. All measurements
were made using dectrodes. Sample sdlinity was caculated from the conductivity and temperature
data. Un-ionized ammonia (NHs) concentration was caculated from the total ammonia, pH, sdinity,
and temperature data.

A tiered approach was used to examine the river test samples. Firdt, selected samples from the
four highest concentrations (50, 25, and 12%) were examined to determine the pattern of dose
response. Additional samples were then examined as needed to provide sufficient datafor calculation
of the ECs, (concentration producing a 50% reduction in fertilization ) and NOEC (highest test
concentration that does not produce a gatigticaly significant reduction in fertilization). This procedure
eliminated wasted effort spent examining samples that did not provide useful information about the level
of toxicity.

RESULTS

Sea urchin fertilization was significantly reduced by exposure to the November samples from the
Los Angdes and San Gabriel Rivers, asshownin Figure 1. The NOEC for each river was 25%
sample, which represents 4 chronic toxicity units (TU:=100/NOEC). The ECs, for the San Gabrid
River was 32%, while the Los Angeles River was 27% (Table 1). There was no sgnificant difference
between the ECs, vaues, indicating that the magnitude of toxicity was smilar for both Stes.

Toxicity was again detected in samples from both riversin December (Figure 2). Whilethe
NOEC was again 25% for each river, the ECs, dataindicated alower magnitude of toxicity was
present. The ECs, for the Los Angeles River was 50%. The San Gabriel River could not be calculated
since none of the samples produced less than 50% fertilization (Table 2).

Summaries of the fertilization counts for each experiment are shown in Tables 3 and 4. For the
first sampling, the control seawater fertilization percentage averaged 87% and the 50% brine control
averaged 89%, well above the minimum acceptable vaue of 70%. The second sampling aso had good
control results with the seawater control averaging 98% and the 50% brine control 99%.

The results of water quality messurements are shown in Tables 3 and 4. For thefirst exposure,
we were unable to make ammonia measurements. The pH, dissolved oxygen, and dinity of the
samples were within acceptable ranges. All parameters were within acceptable ranges for the second
exposure. Totad ammoniain the San Gabriel River sample was eevated relative to the control, but was
less than 1% of that measured in a non-toxic dry westher sample from the same site.

The reference toxicant tests associated with each exposure produced afairly typica dose
response. An EC50 of 13 ng/L was caculated for the first test and 32 ug/L for the second. The data
for the second test is within the range typically found in our laboratory. The results for the first exposure
may indicate a dightly more sengtive test, but is within the range seen by other laboratories usng the
same methods (Chapman et al., 1995).
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Figure 1. Dose-response plots of sea urchin fertilization test results for wet weather flow composites
collected November 26, 1997. Symbols represent the mean of 5 replicates and the standard deviation.
Aderisksindicate samples with a gaidicaly sgnificant reduction in fertilization.



LOS ANGELES RIVER
100 -~
80
60
40

20

PERCENT FERTILIZED

SAN GABRIEL RIVER
100 *
80
60

40 —

PERCENT FERTILIZED

20

0 | | | | | |
0 10 20 30 40 50 60

CONCENTRATION (%)

Figure 2. Dose-response plots of sea urchin fertilization test results for wet weather flow composites
collected December 6, 1997. Symbols represent the mean of 5 replicates and the standard deviation.
Aderisksindicate samples with a gaidicaly sgnificant reduction in fertilization.



Table 1. Summary of sea urchin fertilization test results for river samples collected on November 26,
1997.

Location EC50 (%) NOEC (%) Toxic units (TU,)
Los Angdes River 27 25
San Gabrid River 32 25

Table 2. Summary of sea urchin fertilization test results for river samples collected on December 6,
1997.

Location EC50 (%) NOEC (%) Toxic units (TU,)
Los Angeles River 50 25
San Gabriel River >50 25




Table 5. Water quality summary for November sample fertilization test.

Time DO Total Ammonia Temperature Conductivity Cond. Sample Salinity

Log Number Sample Name Conc. (%) Point (mg/l) (mgll) (°O) pH (mS/cm) Temp. (gKG)
USSW11291 Seawater Control Initial 7.2 15.4 7.96 51.5 19.2 33.3
USBK 11292 Brine Control 25 Initial 6.9 15.4 8.17 50.2 22.3 32.7
USLA11261 LA River 50 Initial 7.3 15.4 8.23 50.8 19.3 32.8
USLA11261 LA River 125 Initial 7.1 15.4 8.07 48.3 22.1 31.3
USLA11261 LA River 3 Initial 7.2 15.4 8.02 48.1 22.0 31.1
USSG11261 San Gabriel River 50 Initial 7.3 15.4 8.20 48.3 22.0 31.3
USSG11261 San Gabriel River 125 Initial 7.2 15.4 8.08 48.7 22.0 315
USSG11261 San Gabriel River 3 Initial 7.2 15.4 8.04 48.6 22.1 315

Table 6. Water qudity summary for December sample fertilization test.

Time DO Total Ammonia  Un-ionized Ammonia  Temperature Conductivity Cond. Sample Salinity
Log Number Sample Name Conc. (%) Point (mg/l) (mg/l) (mg/l) ({®)] pH (mS/cm) Temp. (gKG)
USSW12091 Seawater Control Initial 7.2 <0.06 14.5 7.75 49.8 20.7 32.2
USBK 12091 Brine Control 50 Initial 7.2 0.02 0.001 14.5 8.11 50.1 20.9 325
USLA12061 LA River 50 Initial 7.0 0.25 0.008 14.5 8.16 50.1 19.4 32.3
USLA12061 LA River 12.5 Initial 7.0 0.09 0.001 14.5 7.86 494 20.9 31.9
USLA12061 LA River 3 Initial 6.9 <0.06 14.5 7.79 49.2 211 31.8
USSG12061 San Gabriel River 50 Initial 7.1 1.52 0.045 14.5 8.15 51.1 18.2 32.9
USSG12061 San Gabriel River 125 Initial 7.2 0.35 0.006 14.5 7.89 50.3 20.6 32.6

USSG12061 San Gabriel River 3 Initial 7.0 0.08 0.001 14.5 7.85 50.1 20.5 32.4




